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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Y2 03 used as YAG powder or a YAG presentation aluminum 203 Cement for AIN sintered 
compacts characterized by consisting the mixed powder 100 weight section, and the AIN powder 30 - 
the 150 weight sections of mixing and temporary quenching, and a ground particulate matter with a 
particle diameter of 100 micrometers or less. 

[Claim 2] Y2 03 used as YAG powder or a YAG presentation aluminum 203 The manufacture 
approach of the cement for AIN sintered compacts characterized by grinding in particle diameter of 100 
micrometers or less after adding a solvent to the mixed powder 100 weight section, and the AIN powder 
30 - the 150 weight sections, carrying out mixing / desiccation granulation and carrying out temporary 
quenching of this at the temperature of 1500-1850 degrees C into nitrogen-gas-atmosphere mind. 
[Claim 3] The junction approach of the AIN sintered compact characterized by heat-treating at the 
temperature which adds an organic solvent to cement according to claim 1, considers as the shape of a 
paste, and applies this to the joint of an AIN sintered compact, or fabricates this in the shape of a sheet, 
infixes between the joints of an AIN sintered compact, and exceeds 1850 degrees C in nitrogen-gas- 
atmosphere mind. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cement for AIN sintered compacts used for junction 
of AIN (alumimium nitride) sintered compacts, its manufacture approach, and the junction approach of 
the AIN sintered compact using it. 
[0002] 

[Description of the Prior Art] In order to raise thermal shock resistance [ as opposed to whenever / 
rigidity / in high temperature conductivity and an elevated temperature /, or rapid rising-and-falling- 
temperature / for the susceptor holding a wafer, a clamp ring, etc. ] in recent years in the etcher and 
CVD system which are semiconductor fabrication machines and equipment, forming with an AIN 
sintered compact is performed. In order to produce the above-mentioned susceptor and a clamp ring 
conventionally, the powder which consists of the same component as the grain boundary phase 
component of an AIN sintered compact, or this and the low melting point-ized additive calcinated using 
the sintering acid (yttria) of Y2 03 etc. as cement which joins ttie components of the complicated 
configuration made from an AIN sintered compact is known. This cement is applied to the joint of an 
AIN sintered compact as the shape of a paste, and it is less than [ it ] and it is comparable as the burning 
temperature of an AIN sintered compact, or a thing which heat-treats in that firing environments and the 
same ambient atmosphere, and is used for junction of AIN sintered compacts. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional cement for AIN sintered 
compacts, since an AIN sintered compact and variation of tolerance are produced by the sintering 
contraction and a clearance is produced in the joint of an AIN sintered compact, there is fault to which 
the airtightness of a joint and bonding strength fall. Then, this invention aims at offering the cement for 
AIN sintered compacts which can raise the airtightness of a joint, and bonding strength sharply, its 
manufacture approach, and the jimction approach of the AIN sintered compact using it. 
[0004] 

[Means for Solving the Problem] It is Y2 03 from which the cement for AIN sintered compacts of this 
invention serves as YAG powder or a YAG presentation m order to solve said technical problem, 
aluminum 203 It is characterized by consisting the mixed powder 100 weight section, and the AIN 
powder 30 - the 150 weight sections of mixing and temporary quenching, and a ground particulate 
matter with a particle diameter of 100 micrometers or less. Moreover, the manufacture approach of the 
cement for AIN sintered compacts be Y2 03 used as YAG powder or a YAG presentation, aluminum 
203 After add a solvent to the mixed powder 100 weight section, and the AIN powder 30 - the 150 
weight sections, carry out mixing / desiccation granulation and carry out temporary quenching of this at 
the temperature of 1500-1850 degrees C into nitrogen gas atmosphere mind, it be characterize by grind 
in particle diameter of 100 micrometers or less. Furthermore, the junction approach of an AIN sintered 
compact adds an organic solvent to said cement for AIN sintered compacts, makes it the shape of a 
paste, and applies this to the joint of an AIN sintered compact, or fabricates this in the shape of a sheet. 
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infixes it between the joints of an AIN sintered compact, and is characterized by heat-treating at the 
temperature which exceeds 1850 degrees C in nitrogen-gas-atmosphere mind. 

[0005] Y2 03 which becomes YAG (Y3 aluminum 5012) powder or a YAG presentation in the cement 
for AIN sintered compacts aluminum 203 That AIN powder is under 30 weight sections to the mixed 
powder 100 weight section The rate of a volmnetric shrinkage by sintering exceeds 10%, a clearance is 
generated in a joint and dimension control (thick dimension control of the cement section after sintering) 
of an AIN sintered compact zygote becomes difficult. On the other hand, if the 1 50 weight sections are 
exceeded, the porosity of the cement section after sintering exceeds 5%, an open pore is produced, 
airtightness will be inferior and bonding strength will not become sufficient thing, either. The more 
desirable addition of AIN powder is Y2 03 used as YAG powder or a YAG presentation, aluminum 
203 It is the 80- 100 weight section to the mixed powder 100 weight section. Moreover, Y2 03 used as 
YAG powder or a YAG presentation aluminum 203 It is important sequential mixing and temporary 
quenching, and to grind mixed powder and AIN powder, and when controlling the amount of sintering 
contraction of cement especially, temporary quenching treatment is indispensable. Furthermore, if the 
particle diameter of a particulate matter exceeds 100 micrometers, while the airtightness of the cement 
section will fall and bonding strength will also fall, the spreading nature worsens. More desirable 
particle diameter is 10 micrometers or less. In addition, according to the above-mentioned cement for 
AIN sintered compacts, it becomes 10% or less of rates of a volumetric shrinkage at the time of 
sintering, 5% or less of porosity of this cement section after sintering, and 50 or more MPas of bonding 
strength. Y2 03 which becomes YAG powder or a YAG presentation on the other hand aluminum 203 
As for the particle diameter of mixed powder, it is desirable that it is 50 micrometers or less in mean 
particle diameter. Slurry preparation will become difficult if mean particle diameter exceeds 50 
micrometers. More desirable mean particle diameter is 1 micrometer. Moreover, as for the particle 
diameter of AIN powder, it is desirable that it is 10 micrometers or less in mean particle diameter. If 
mean particle diameter exceeds 10 micrometers, slurry preparation will become difficult similarly. More 
desirable mean particle diameter is 1 micrometer. 

[0006] In manufacture of the cement for AIN sintered compacts, if the rate of a volumetric shrinkage 
exceeds 10% as temporary-quenching temperature is less than 1500 degrees C, and it exceeds 1850 
degrees C, since it will become equivalent to the heat treatment temperature at the time of junction and 
thermal diffiision will not arise substantially at the time of junction, bonding strength is set to less than 
50 MPas, and real use cannot be home. Desirable temporary-quenching temperature is 1800-1850 
degrees C. 

[0007] Injunction of the AIN sintered compact using the cement for AIN sintered compacts, butyl 
carbitol, thermoplastic cellulose ether, dibutyl phtalate, etc. are used as an organic solvent added to 
cement. Moreover, about junction heat treatment conditions, since it is lower than base material 
sintering temperature, matter diffusion at the time of junction cannot be performed as heat treatment 
temperature is 1850 degrees C or less, but bonding strength is set to less than 50 MPas. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a concrete example and the example of a comparison. 

examples 1-4 and the examples 1-8 of a comparison - first — YAG powder (the product made fi*om high 
grade chemistry, and an ulmin acid yttrium -) Mixed powder mixed to the mean-particle-diameter of 50 
micrometers 100 weight section by AIN powder (the Mitsui Toatsu Chemicals make, name-of-article 
MAN-2, mean particle diameter of 1 micrometer), or the weight ratio of a YAG presentation of Y2 03 
and aluminum2 03 (alumina) (in Table 1, it is described as YO+AO.) While adding at a rate shown in 
Table 1, respectively and mixing using a mixer (AIN ball 250g use with a 41. chestnut resin pot and a 
diameter of 5mm) The solvent (the 1st class of methanol) was added to this (450 cc adds to 500g of AIN 
raw materials), it mixed over 15 hours on the rotation base of 130rpm, and the slurry was prepared. 
Next, after coming each slurry using a dryer (evaporator (heating under reduced pressure dryer)), it 
sifted out and granulation powder with a particle size of 100 micrometers or less was obtained. 
Subsequently, each granulation powder (except for the examples 1, 4, and 8 of a comparison) was held 
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in the sagger with a lid made from AIN, and temporary quenching was carried out into the nitrogen-gas- 
atmosphere mind of atmospheric pressure, respectively. The maximum temperature at the time of 
temporary quenching is under a virtual junction temperature mentioned later, and the heating conditions 
in case virtual junction temperature is 1900 degrees C are as follows. 

After pulverizing room temperature -1 100 degree-C:550 degree-C/hl 100-1500 degree-C:400 degree- 
C/hl500-1850 degree-C:200 degree-C1850 degree-Cx3hl 850- 1500 degree-C:100 degree-C/h, next each 
temporary-quenching object using a crusher (the mortar made from AIN, pestle made from AIN), it 
sifted out and the cement of a particulate matter with a particle size of 50 micrometers or less was 
obtained. 



[0009] 
Table 1] 




YAC mm&n 
(SMA!) 






)t&m 1 






19 0 0 


it^et 2 


AIN 180 


18 5 0 


19 0 0 


mmi^ 1 


AIN 150 


18 5 0 


19 0 0 




AIN 100 


18 5 0 


19 0 0 




AIN ISO 


18 5 0 


19 0 0 




A 1 N S 0 


18 5 0 


19 0 0 




A 1 N 2 5 


18 5 0 


19 0 0 




AIN 100 




19 0 0 




AIN 100 


16 0 0 


19 0 0 




AIN 100 


18 5 0 


19 0 0 




AIN 100 


19 0 0 


19 0 0 




YO + AO 


« 1/ 


19 0 0 



[0010] The organic solvent (solvent l:butyl carbitol, solvent 2:thermoplasticity cellulose ether, a solvent 
3: dibutyl phtalate) was added to each above-mentioned cement (solvent 1:45. 5cc, solvent 2:4.5cc, and 
solvent 3:4.0cc are added to lOOg of cement), and it considered as the shape of a paste using the mixer 
(the mortar made from AIN, pestle made from AIN). Next, after applying the cement of the shape of 
each paste to the AIN sintered compact plate as a transconjugant wdth the screen printer (the thickness of 
cement is set up by the count of printing) and piling up two AIN sintered compact plates, each layered 
product was heated in the nitrogen-gas-atmosphere mind of atmospheric pressure (whenever [ rising- 
and- falling-temperature ] 100 degrees C [ h ] /, maximum-temperature 600degree-Cx Ih), and it 
degreased. Subsequently, it heat-treated in the same ambient atmosphere as cleaning processing, cement 
was calcinated, and each layered product was joined. The heating conditions of heat treatment are as 
follows. 

A rate of a volumetric shrinkage, porosity, bonding strength, etc. of a joint of each layered product after 
room temperature - 1 100 degrees C : 550 degrees C/h 1 100-1500 degrees C : 400 degrees C/h 1500- 
1900 degrees C : 200 degree-C[/h ] 1900 degree-Cx3h 1900-1500 degrees C : 100-degree-C [/h ] heat 
treatment came to be shown in Table 2. 
[0011] 
[Table 2] 
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5% Til ^ 

(«) 


(MPa) 


Dn ^ 




9 5 


0 


2 5 0 






2 0 


1 0 


1 0 0 




mnmi 


5 


1 


1 5 0 






5 


0 


1 7 0 




MH&fSi 8 


5 


0 


2 0 0 






5 


0 


2 0 0 






5 0 


1 0 


2 2 0 




item 4 


5 0 


5 0 


1 0 0 






A 0 


4 0 


5 0 






0 


8 0 


0 






0 


3 0 


0 






8 0 


5 0 


0 





fiS « 



[0012] Since A1N30 - 150 weight ****** powder are set to 10% or less of rates of a volumetric 
shrinkage at the time of sintering, 5% or less of porosity, and bonding strength 100-200MPa from Table 
1 and Table 2 to the YAGIOO weight section mixing and temporary quenching, and by grinding and 
considering as a particulate matter with a particle diameter of 100 micrometers or less, it turns out that 
AIN sintered compacts are joinable good. 

[0013] In addition, in the gestalt of operation mentioned above, although the case where paste-like 
cement was applied to a joint was explained on the occasion of junction of AIN sintered compacts, it is 
not limited to this, and paste-like cement is fabricated in the shape of a sheet, for example, you may 
make it infix this between the joints of an AIN sintered compact, and the same operation effectiveness is 
acquired. 
[0014] 

[Effect of the Invention] The airtightness of a joint and bonding strength can be raised sharply, without 
producing a clearance in the joint of an AIN sintered compact according to the cement for AIN sintered 
compacts of this invention, its manufacture approach, and the junction approach of the AIN sintered 
compact using it, since the volumetric shrinkage of the cement is carried out beforehand as explained 
above. 



[Translation done.] 
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